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(54) FRONT LIGHTING DEVICE AND REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 
EQUIPPED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the use 
efficiency of light source light by projecting light which is 
made incident in the normal direction of a 1st light 
projection surface by a 1st photoconductor while 
transmitting the light through a 2nd photoconductor. 
SOLUTION: A light guide body 54 is so arranged that its 
observer-side boundary surface 53 (2nd light projection sjk 
surface) slants to the boundary surface 58 (1st light 
projection surface) on the side of a liquid crystal cell 10. 
Namely, the light guide body 54 is formed so that the 
section perpendicular to the length wise direction of a 
light source 26 is in a wedgelike shape. The light guide 
body 54 has the boundary surface 58 formed at right 
angles to the incidence surface 55, and projects the light 
from the light source 26 on a liquid crystal cell 10 and 
receives reflected light from it. The boundary surface 53, 
on the other hand, reflects the light from the light 
source 26 on the boundary surface 58 and also projects 
the reflected light from the liquid crystal cell 10 on the 

observer side. An anisotropic scattering plate 51 laminated outside the boundary surface 58 of 
the light guide body 54 scatters only light projected by the light guide body 54 within a specific 
angle range and transmits other light so as to increase components made incident on the liquid 
crystal 10 perpendicularly. 
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f^nstcoi^T. HZ o>&#H^L&A^'5.ffi^ti^BJ-r 
1 afej;(Cfffi^g|5l 0 1 bjb^Sjg^^tlS^ffil 0 1^ 
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fe©tt#)l£l*i 0 4i:^®Ji2liKi:©W® 1 o i • i 
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[0 0 9 3] MTattmSS 1 A^M^mf*T-25?.C t 
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[009 4] mm^ 5 4 (DmM^(Dm:&mtnM 5 

m^ims it'^yt^^mii^^mm (-10° *v^l-7 
^ 1 (Dm^ii^t Lr(DmytW5 4*^^S3b^nfe^®^:& 

5 l>&^<DS$Jgji-r§<DT% STitticaSS lA^Slif 

[0 0 9 5] ccx\ yuyhy^ h'yXy'L.s ocom 

milU5 10?S|g73[p]*0° tU 0° A^6 + 9 0° CD 
|gWtfettS3t3tg*. ^fil#§3 4{CT)|iJ^Lfco * 

4b\ dOiJStt. «7tf*5 4ill|Ll^jaW*^#t-5^ 

20 xn^ntco 

[0 0 9 6] a!l^<O^S:&. m 1 Oto^-To 0 1 0*^S 

myt mi^mLiLm 5 1 -xo-AM^i)''!^ 70°)%. j: 

*3SttAI>fte:3£t/^^^;LT^^B-fe;l/l 0'\MS*-r-5<ii; 

[0 0 9 7] ^^sami'Dsma cDt±. a 8 

-10" *t/>L-7 0° ®;^fpj*>p.li^$n5(ii:tti5 

[0 0 9 8] *llfflmifi:^§-5l^§yL C Dt±. 

/^*'«S§o -r^b-^^ SI 1 (a) {c^-Tcfc^f;:, i% 

)t§y©xV7.7°l^-Y3 5A^?)C05te3 6 alt. JSlH)t3 7 
te:MLTjifT;6r^*^»#^;S5o ^(Dtcisb. 7^3 6 a 

40 e. iSHTfe 3 7 K^fcfig^^ 3 6b mm^im 

[0 0 9 9] cniztthr. :$:mmmm(DmmL c d 
T-{±. mm=e-¥xw.mt?>iM^. 011 (b) tc^t 
jc^jc, yuyh'^-^ h 2 ot-^iE>(Dmm^3 9 a m 

my63 7tti\ OCSIifS (S^W KX 

mt-^n. nm^3 9 a tmmyts 7 ii^afcfg^-r s 

fiJc^'-3 9b;b\ mm^lcMM-SH^o ctil^^io. Bfv^ 

50 [0 10 0] mmo)mm2] :^mE(Dmmicm^m(D 



(10) 

17 

m 1 x^mmLr!im^tmm(Dmm^mir?>mmcit. m 
[0 10 1] :^mmmmKmmmL cDit. Hz© 

ttMas 5 1 (D{xt> "9 ic. mmt 5 4 *^ e o^^min-^ 

[0 10 2] >t^P^"^Aa. TtlHlJ/fOigatcS-cJl^T. 10 
[0 1 0 3] 01 Stn^-rcfc-ptt, S#:©^ffi{i:M^L 

fc^)t'i4^i-°';-7-i 2 4-\. T^jjsi 2 ifs^^it^mM^ 

5. 7t?!il 2 7*^5)©BSIt?tl 2 7 att. l£-AX:/U 
>y:5? 1 2 3}CT2-30)tl 2 7 c • 1 2 7 d fu^^-^^tl 
§o )t 1 2 7 c titl^* 1 2 8 tCTtJfgLSn. 1 2 

6 i: LT^^'ftjJ^" U V- 1 2 4 -xAl^f-r So 7^ 1 2 7 d 20 
(i. 5^-129 {CTSItSn. #M7^ 125^ LT. 
filf^^O^S-emtt>t°U V-l 2 4-\AI«ft-So 
1 2 5 }l^mt 1 2 6 fc©=F^fcJ; M^tt.i?U V- 
1 2 4tc. MJf*OiSt/^jii:]aJ/f^©{gi/^Pi:*\ -9-^ 

*^iA*^cDl«t5ofc:inP^-7i^t. #M7tl 2 

[0 10 4] im\ 2 7hLT{±. ntl-Uyh^te^fg 
5fe1-SfefiDi:LT^ if^fflv^^o %U\2.1 30 

J[£>!)^^ D ^^HJg-r ^ cfc ^ fc. 4-^ P A^f^fig-r S ci <!: 

[0 10 5] JWT, 014 (a) ftl/^L (d) :&#ML 

*;P^^'^A5 2^fi^f£:7P>'h^-r hv'X'T 
A6 OJ&#fi!t'ri)7a?4fi:-OW>rii0J-r§o ^1"^ 01 4 
(a) {il^TJt^fC, S{!t:ilLTO>1?';xXx;l/7f ;U 
A 6 9 O^ffit, U V- 6 4 ^m^-f^. 

:i (Dmimt- U V- 6 4 ^; L T (is f J A . p 40 
Kl±®©7:i- h^KU X'- (^p^pig : DMP- 1 2 8) 

[0 10 6] .t°UxX-r;U7^;l/A6 9(^*5VT 

^Ttettd^ U V- 6 4 L fcffi©S*^iJOffi{C . tuS2 

^jSI®}^M1TML/c^^^4:5 4^. 014 (b) t;: 

[0 10 7] ^LT. 014 (c) KTT^tiiol^. myt 
it 5 4 cDXMm 5 5 icfi^t^ i 5 5 ^BBH 

U AifffiS 5t^«fLT#M^6 5 a^mmt^o Cti 

t mmc. myti^ s 4 owm 5 s irja^ 5. 1 0 ° 50 
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!|^i^:)fc6 6 a^^)tete3}^UV-6 4 tD?Sli:a-|R]3b^ P> 1 0 
° ftIl^/c^!g;6^P.AI>fU #^7^6 5 a^. »7tf*5 4 
tc<i;oT2»*^n§)te^:|W!DAI>f^T\ ^2 0»3t^*5 1 
t LX(Dmyt'\t^^ U V- 6 4 ^Alt^-frSo 
[0 10 8] (10J:5^#M7t6 5 a^^tSmityte 6 
aOKil^^. R • G • E(Dj^j^^tKn^ZtKi:<0. 

014 (d) tc^f cfc^K. R • G • Bom^ic'tn'e 

m^&LX. ^^tsU^^AG ^ffl^t^P^^^A6 
4G. fe<fct>'«ffld->P^^A6 4B*^ Mt^fcJ^^^n 
So -Tftt)^. ^P^'^Ae 4R - 6 40 - 6 4 BiS^t- 
P^'^A5 2 i;S:§o 

[0 10 9] #7tf*5 4©A*f®5 SttMlRj-r 

L. Alt® 5 5 ^iitfy^m 2 6 ^^mm z 7 xm^ c t 

[0 110] tX±©XSt<fcD. M^FMSailLT© 
it. 7 P y h ^-Y h ^/Xx A 6 0 ^^^ff LfeMBJt- H 

[0111] 7Pi^hV'l' hv-X-rAB 0©M 

BJ!7t?tje>&?ilJ^L/c|g^{C'Ot/^Ti^0§rSo IIB^ 

)te?sjK©aiJSicii. 0 9 (c^f aijgi^^fflv^fco sy^© 

m^^mi SiZ^To 01 5*^P)H.9e)*^:S:j:-5{=s 7P 
yhv-rhi^XrAB Otts ^2©»7tef*ilLT©*P 
^^^A5 2>&mfcoi:(i:cfc'3. «7t{*5 4;?)^P.©tiilt 
)te (:i^P^~"9A5 Z^OXMnm'^l 0' ) 

mxMicmi^^ytt Lxmm^ji 1 o^flgit-rs c tm 

mx^^o ^fc. 01 0^01 st^itmt^ztti-'ib 
H^p.*^*i:9^c. ^P^'^^As 2>!3^ mmM^mmi 
xm^rcmy5'\mn.U5 1 mtiyt^m^omts 

So 

[0 1 12] ±l2Tii. .€7fett4?Uv-;&fflv^T 
4-nP A^{^^ Lfc*\ |Wl:K0?M:^)nf ens ©T?^ 

±IB-ea. #)t{*5 4tcj;oT^)li7fe*'Sj^P^"^ 
A5 2^¥3b>ns;5-f«Ii:. #M7t©Alt^Iq]i:^-glS 

^?>rcisbK. mmyte 5 a^^^t^i^s 4 ©aw® 5 sti-^ 
i^KM-^'^tctf. z comic. mm<Dii)]^t)m^n?>(Dx 

^L,w.^my6it5 4immT^y]mm^mmLxi>§, 
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[0 113] ^BfC, ±BBT?tt, mi(Dmy&^tLT(D 

mytiit 5 4t}^p> (D^^mffLrm^B't)V i o ^mmxm 

[0 114] mmmms] ^mm(Dmmic^Mm 
BMic-D^^r. mi 6S:v^LHi dizm-^h^nm'tti 

m^^imu ^(Dim^'^mt^o lo 
[0 1 15] *^sfimitfi§sitiyLCDa. 01 6 

5 0 ®f^f3 ftm 2 6 Al-fffi 5 5 J: 

2 6/b^P>O7t©j£:6'?D>&0J|5St"5/cJ6{c. MM 8 2*3 
<fc U XA i/- h 8 1 * $ 6 iz-^A.tcmi^o) yuyh 

[0 116] 3tM2 6 i:LT-|§«fcfflt/^e.nSlg^W 

i.t^5E-r^o ccoTcibs mytit5 icD^ms 3*^5^ 

[0 117] »)te(*5 4^PMMA-t:-ffML:fetf^. P 
I^^^Qc tt*5 4 2° T-^5o #oT, WSS S'X^X' 

^^f*5 4^AifL^i/^j;5{^-rna'Sv\ 

[0 118] cct?. 0 1 7{c^-r <fc-5fc. WffiS 8{c 
It^ e a. 

0 = 9 0° -a-iS 

[0 119] f^foT. Al«5 5*^5^ffi5 S'vAl^b 
0c <0 = 9O° -a-)S 
/3<90° - (0c +a) • • • (^2) 

[0 12 0] ^.(DmMMX'ii.. MMoi^tc^ 40 

5 8 tcM-r 5 3 <omn^ atf^A. 8 ° T'S 

/?<4 3. 2° :?3^m^n^o 
[0 12 1] &i:i^h(Ommt. WMm 2X- 

mxit. -fVXl^iy- h 8 1 (DyVXL.(Dmnii l O 0 

(om^, mi 8ic^ir^5ic. ^±4 0° (on&msp^ 
tcMf(^^*7ts-ar5o ^±4 0° (Dnmmmizm^-^ 50 
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5. 4° (OigH(Dj£A^'D7tei:^§o tr^-b^. 

5 ii^^Kmt^ii(Dm'^ <o n it. ±e<d i? < 4 3 . 2- 

[0 12 2] i:jL±(Di:oic. ■^mmmmi^^mmL 
myti^s 4(DXMm5 5 tcomicm^Ms 243j;ovu 

[0 12 3] :*:^i5fiffm|-et±^ ?t}!i7tOjS*^" 0 ^ 

LTfV XAi/- h 8 1 ^fflt/>fe 

(a) K^Ti:^lC. 7tS2 6<DJiH^tfP3^^^5^-9 

8 l?av\ C P3*^5 V- 9 8 (Omm^m^. 2 6*^ 

SID DIGEST P.375(l995)tcfgi4?nTV^§J;'5{c. HI 

9 (b) fc^T^'l' h>'W:/9 9^fflV^T^ 7^?!i2 6*^ 

[0 12 4] ±.mLrc^mmmmM^mn^mitr^ 
fjT*A^'ji^=5:fi-estiti\ m^im'77.. r^vti-m^ 

[0 1 2 5] ^Stc. ^^■fe;l/ii LT{±, mMvhU^ 

t^ytT- 1 ^m^rciMytm=&-^mF^ l/c e c b f 

[0 12 6] 

m^rcm2(Dmmtt^^3^. ±Bimi(Dmftm\ x 
Mmti^iE>xmhrzyt^m2(Dm^i^^t. ±12^2® 

■3. ±mm 1 (Dmm-h-^^(DmMmca:^. m 1 oas^ 
[0 12 7] cnici:^). mmm^!s^mMLrcyt(Dmi 
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CO 1 2 8] ll5tt3l2|3ic®M77lSEi^St±. ®2 03# 

[0 12 9] cmfciti. M^MBjg«/b^e.®)fe©tt# 

CO 1 3 0] imm3im<Dmi5mmmmit. ytmni^ 
Co 1 3 1] z.tiic^K>. rnKDmytm-^^xMLkyt 

tjo^a^^fi^n^-r § M:^figHjss^ffi^T'€ s ti^^ 20 

Co 1 3 2] ii5)<Jl4lSlc«)lu;^MB^gfiti:. 7tm{* 

c 0 1 3 3 ] iint a; D . x o tmb^ 

mmmti'^t^ic\^±-t^, ccom^. m?><. ao. m 30 

CO 1 3 4] l»5f<^5|Bic©tu^MB^gW±. ^2 (Dm 

Co 1 3 5] c:nt-j;t3. mrfjmmmm-^^(Dyt(Dm 

<fc t) < . t? 5. <D:& V^PB^^MMH^tJft^Hli-r §tu 

CO 1 3 6] mMemmtDmy^mmmt. mnm^ 40 

Co 1 3 7] Cintcj;^)^ ^g=S:|I!Jif7tefCc]:oTW^ 

iiv^-sjcda^^-r^o 50 
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CO 1 3 8] mMm7 mm(Dmyjmmmmi>ts ±Mimin 
CO 1 3 9] tsu^'^Mt. myjimnMmtimL 

m^x&?>o-}x\ m 1 (r>m%m-^h(D%o-}mii5\^^. 

CO 1 4 0] fMJl8Be«©mHSf3§SB«. )teMiiA 

CO 1 4 1] ^niciiio. mmtm^^^(Dmtiy6±H^rj: 
Co 1 4 2] tmm9nmo:)mi^mmmmit. m 1 

Co 14 3] Jititcj;'?. ^io#7te^^:i:^2<D#)^f* 

Co 1 4 4] 11^:^1 otmomMmnmm^t. itm-^ 

Co 1 4 5] (intCcfcDs Tfe^Tt^ffl^^^e. 
x^^(ox\ y6m^mmmmif-&i^iciRi±r^ iift 
til, icllLftl^:^(oIA^am 2 ^o^^tef^fc^Aitfs^t^ 

Co 1 4 6] mmi immomi^mmmmit. mytw 

^^mt?>m 1 (Dmmt. ±mm 1 omMmicn\^ 

[0 14 7] cmc^K). m 1 omMM^c^mcXML 
r\ m 1 ^^xfm 2 <DtiiM®Ami/^{e:¥m^@BE5nrc 

-So 

CO 1 4 8] m^^i 2mm<Dm:^mmmmii. mkd 
mmicM'r^m2(Dmsm<Dimma. ^2©ms-f 
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[0 14 9] a^9 0° -Be 

[0 15 0] m^mi 3Mm(Dm}yjmmmmii. m^D 
mmicMt^mziDmmcDmmmu o° im^m 

[0 15 1] cnic^^. mzommt^^mm^m^ 

mn^n^rj:^-t^tti'^-^^^^o ^o^m^s m^<. k lo 

[0 15 2] m^mi 4mm(Dm5i3mmmmits ytmt 

[0 15 3] cmci^iO. ^2 0tmtffl;b^5©Sn7t*'5 

[0 15 4] m^i smmommmmmit. yma-^ 

[0 1 5 5] cntCfeD. 7^)!g7t©S^^?5fc^>55;< 

[0 15 6] iM^i emmomyjmmmm^i. ±mm 
[0 15 7] cn{i:<i;»3. mmm^mmLfcytoKm 

[0 15 8] IfsfcJSl 7lB«©Sl^iy?gB^0^/7^gati. 
[0 15 9] cn{Cj;t>^ i-5]'%j^ffl)taA^'fe5ti^{C 
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[0 16 0] mimi mwL(Dmmmm^Mmit. 

[0 16 1] cnt<fcl9. +^}'*iilS)t»>!)^S5ii-&fC 
in H7te«*^'ff 6 n^i> <^ t in t±tu:^MBj§g«^j#.fl' LT 

[0 16 2] mm Qtm.'^KMmmMimf.mmMs 

[0 16 3] ctitcJ;D. M^P,PJ!gB*M'i:TLfc:mi 

[0 16 4] m^m2 ommoy^Mmmm^smmit. 

iH»$tife«fi!c^S§o 

[0 16 5] cntCcfcti. +^^JiH3t«*^fe5^^fi: 

«M*RSsB^Sg^-mT Lfcm^T-^ffl t S -73 . +5:^^ 

[0 16 6] mmmz imm(Dmmm^mm^^mmi±. 
[0 16 7] cnic^^. mmm^mm=?-tmi3mmm 

mil ^mn(Dmm(D-Bmicm^ mmi CD (DM 
[02] miicTjktmmicmm^^yuyh^-^ 

So 

[ia 4 ] mi ic^-r^mi l c d ^vi^mt 
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[06101 \zm-n.^m LCD ^sitt- FT'^M L 

[0 8 ] H 1 ic^rmm l c d tc^tt^. m 1 comyt 
[010] mii^^irKMmLCDiim^^yuyh'^ 

[01 1] (a) tt. fil7t§yxVX-/W:^)^5.<Dffi 

^^tmm^tomm^'rm^m'(:^-^'o. mm (b) 

[01 3] -flSW**n^^A<D{^^^?i^^-riiB^^ 

[01 4] |rI0 (a) rj:i^L (d) tt. 01 Zfc^TS 
|>f^ L C D tim^ ^yayy^^h v'Xx AO^jgXg 

[01 5] HI 2lc^irKMmLCDmim^?>ytiyh 

^^hyxy^L.ommmim^^-r^'^yvM)^. ^ 

[i 
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* [016] ^nmommicm^-^^imoMmtLxo:) 
[0 1 7] 0 1 6 icBtmmi c D^cfev^T. myti^ 

[01 8] 01 6tc^-r;KltMLCD;6W§^'JXA 
[01 9] (a) 4o<fc0 (b) ti. AM7fc®l£;{)^f3 

10 -efeSo 

[02 0] «©»MB9#^Ema C DcOMSSIifiSc 

tm^. ^ (DRMM LCD fcfcnt §^<D^i!i^^t-ii^ 
0-esSo 

[02 1] ±|BSa50SI>fSL C Dfc43frtS)te<D^l&^ 
1 0 ?ifH-fe;l/ (KI>fM?grH*?) 

1 2 j^^^M 

1 7 SMS 

20 1 8 Mt^S 

1 9 ^«SiJ 

2 7 

50 ^ayh^-i'hv'XxA (Mi^mjsmm) 

5 3 |?M (^2©f±ilffi)- - 

5 8 i^ffi 1 ©miffi) 
5 4 myti^ cm i ©^^ti*) 

5 1 s^ttitas (n 2 o^i^iijc • mm.Ui • lu^m 

5 2 .t^ a ^"9 i. 2 ©^Tfel* • (HiDf 
30 8 1 -^^UXA^^-h WJ^^m) 
8 2 ffiiSC^K GfeW^IS) 
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